We performed a descriptive analysis and, for the sons, we calculated the probability of starting college using the multilevel logistic regression with random intercept model. Results: The advance of the nutritional status of young people was statistically higher than to their parents (p < 0.005). Social conditions experienced in childhood and family status had great influence on their later school success.
INTRODUCTION
A comparison between social and health conditions experienced in childhood with those achieved in adulthood can provide a basis to estimate late outcomes and changing trends in a given society. The pooled analyses of the progress of social and health indicatorswhich is a proxy of human capital -is the preferred way to estimate the potential for social mobility in different societies or in different periods in the same society.
The concept of human capital focuses mainly on how much health and education can be aggregated across social strata in a population. Considering the progress of adequacy of height within groups, for example, is a good method to access the improvements in human capital. The theoretical foundation for the use of height as an indicator is that the adequacy in height is related to how much society and families invest in the child on social issues such as education and health 1, 2 . This theory is justified by the association of height adjustment with favorable socioeconomic conditions, such as greater parental education and this relation could be influenced by several factors such as appropriate neonatal monitoring, good nutrition in early childhood, drug availability and positive changes in lifestyle 3 . In Brazil, epidemiological transition, with nutritional transition, brought mixed changes in health and nutrition indicators. The infant mortality rate decreased by 73 In contrast, non-communicable diseases (NCDs) have become responsible for 72% of deaths in the country in 2007. Although mortality rate attributable to NCDs has decreased by 20% from 1996 to 2007, social inequality remained constant: the poorest regions of the country had the lowest decreases, and additionally they had the highest mortality rates caused by diabetes 5 . Secular changes in health and nutrition are often analyzed considering the effects of ageperiod-cohort. The age effect indicates changes associated with different age groups in terms of typical features of each group, such as biological, social and psychological development, as well as how each group is exposed to the environment 6 . Period effect is defined as the changes that affect all age groups simultaneously as a function of time, more specifically between time intervals 7 . Finally, the cohort effect is by definition the variation in the individual risk to have a certain disease or the risk of death according to their year of birth, which may coincide with the population exposure to risk factors over time 8 . So far, the studies conducted on social mobility in Brazil only portray the changes that happened in the Brazilian society. It is important to add to this scenario the social and temporal relationships between individuals and their group. This approach allows the analysis of an intergenerational advancement of educational and nutritional status of Brazilian families. In this context, we analyzed, in the present study, the evolution of Brazilian families with young people, regarding the relationship between education and nutritional indicators, adjusted by time and age, based on three national surveys. . Detailed description of these surveys, including sampling strategies, methods and information collected, can be found elsewhere [9] [10] [11] . Families ties were recreated from two variables: the household identifier number and individual's relationship with reference to the head of family, in this article named "parent". We grouped the eldest children (named child) within the above-cited range of age. Child and parent composed our analytical group. The study variables were: height (m), education (years of study), per capita income, age (years), sex and place of residence (urban and rural) of the individual.
METHODS

SAMPLE
We Household income was, firstly, updated to current values in January 2009, including currency conversion to Brazilian Real using the National Consumer Price Index a . The second step was to calculate the average income in order to allow this characteristic to become a second level variable in the multilevel model, presented in the next section (data analysis), without detriment on the analysis considering that was a population data.
DATA ANALYSIS
We have compared the trajectory of parent-child over decades, calculating mean values or Odds for main characteristics. We focused on nutritional and social status.
For child, we estimated the probability of starting college in logistic regression with a random intercept model. The outcome "University" was classified as "1" if the young had at least started college and "0" when they hadn't.
To model social influence, we have chosen parental education to characterize the second level. First we set parental educational status, defined as above, to organize contextual randomization. Besides that, we calculated the mean per capita household income for each educational parental strata and set it as contextual determinant too. Thus, the probability of reaching university was influenced, in a fixed way, by the child's height, age, survey year, geographic area, and, in a random way, by parental educational status and per capita household income.
The first level of the model included individual characteristics of the offspring. So, age and nutritional status of the offspring, place of residence and period were added to the model as individual variables. The conceptual model is presented in Figure 1 .
All analyses were performed using Stata SE11.2, considering the effects of complex sample in the descriptive analysis. Concerning the educational status, the distance between parents and offspring at the higher education remained unchanged (Table 1) . Unequal progress was observed for parents and offspring in years of schooling gain. In the first period (1989 to 2003), offspring increased by 0.23 on average each year against 0.07 for the parents. In the second period (2003 to 2009), the average gain in years of school was almost the same for the offspring: 0.22 each year. In contrast, for the parents, the increase in schooling jumped to 0.33 each year. Comparison by gender of the child revealed no difference in average years of study (data not shown).
RESULTS
Changes
Turning now to the raw description of the influence of parent's educational status on the offspring's achievement of higher education, data showed that the prevalence ratio of (parentsE3)/(parentsE1) for the probability of the child being at university was 4. • Family conditions: -Sex of Household head; -Geographifc area.
• Temporal influences: -Period, -Child age.
Individuals Characteristics
When contextual level was taken into account, we considered child living conditions, including differences within and between the educational levels of parents. The probability of young adults reaching higher education changed substantially over the period analyzed. The average risk difference to begin the university from 2003 to 2009 was 0.52 (Table 2) .
It is noteworthy that the social conditions experienced in childhood, in this case represented by the nutritional status of the child, were of great influence on their later school success. Not only the medium group (Nm) had better outcomes than those who had experienced the lower conditions (N-), but also those who have reached higher nutritional status (N+) got even odds 1.6 times greater than Nm.
Families in urban areas which had a male head of family had odds of 2.2 (p < 0.05) to have children with higher education. It is observed that the variance of the second level was strongly reduced when the adjustment for family income was made, and still practically sold out the coefficient of intraclass correlation. This shows that the model could explain individual influences, when discounting the environmental influences ( Table 2) .
The comparison of the crude situation of young with the predicted model showed that, in the second case, where no influence of family status was computed, socially deprived young would have had a greater chance, between 1989 and 2003, to achieve higher education; the most privileged young would advance a little less in the same year (Graph 1). It was possible to observe that, in 2009, the distance between observed and expected values were smaller, which suggests lesser social determination of the family in the last six years.
DISCUSSION
Based on three national surveys, the analysis showed the intergenerational evolution of social and nutrition indicators over twenty years in Brazil. Data provided by the National Institute of Applied Economic Research b have already shown an increase in the schooling level (years of study) of the Brazilian population; however, these data did not prove that the evolution of this index was associated with the reduction of inequalities, especially intergenerational inequalities. Model 1 ('null') represents the unconditional model; Model 2 represents individual covariates; Model 3 ('full') represents subject and parents school level covariates; **Significant at p < 0.001 level; *Significant at p < 0.05 level; † Represent average income from the neighbourhood; § Intraclass correlation coefficient: fraction of the total variance that is due to the school level. Schooling is considered as a structural determinant in the group of social determinants of health (SDH), sufficient to generating unequal socioeconomic positions. The SDH are also causes of inequities in health and, therefore, the public policies should be concentrated on acting over them in order to reduce inequities 13 . The improvement in schooling observed suggests the construction of social capital between the periods analyzed, and probably the greatest possibility of social mobility. Despite this progress, it is known that in 1996, for example, Brazil was still among the worst ratings in Latin America regarding the degree of intergenerational persistence (equal to 0.70) in the education category 14 . In Brazil, university studies are still delayed. Given that the ideal age to start higher education would be soon after the end of the second degree (between 17 and 19 years), this study found that the higher the age in the studied age group, the greater the chances of young adults starting college.
Inequalities in the access to higher education for families living in rural areas or with female heads of family still persist, considering that families in opposite conditions, namely living in urban areas with a male household head, had about two times more chances of starting a university course.
The causal relationship between health and social position has been studied. Cohort studies in Guatemala, India, South Africa, Philippines and Brazil allowed to associate child and maternal malnutrition, expressed by inadequacies in anthropometric indexes, with losses in the son's human capital in adulthood, particularly short stature, inadequate school achievement, low income or purchase of goods, high BMI, high concentration of blood glucose and possibly type 2 diabetes, high blood pressure and low weight at birth of offspring 3 . There are two moments of acceleration in height gain during the linear growth period: early childhood and adolescence. Boys reach 49% and girls 52% of final height at 2 years old, and 52% and 67% respectively at 5 years old; in adolescence, individuals will reach about 20% of the height to achieve 15 . So, a person with a low height at the end of their youth is possibly one of those who persistently had bad living conditions for much of his childhood.
Child nutrition in Brazil has already been evaluated in another study in a more direct way: based on national studies, between 1996 and 2007, Monteiro et al. 16 used indicators heightfor-age and weight-for-height. They found a reduction of malnutrition of about 50% in this period as a consequence of a raising in maternal education level (responsible for the largest share of this reduction -25.7%), followed by improved purchasing power, health care and sanitation. When these data were analyzed for the northeast region, which had twice the frequency of malnutrition higher than other regions, data showed that the mother's education was responsible for a 10% decline in the prevalence of malnutrition between 1986 and 1996 16 . These data indicate that social and nutritional status improvements, which initiated in the period 1974-2003 for the population of Brazilian youngers and adults, persisted in the following years and reached the child population, the most vulnerable to unfavorable conditions. Despite the maintenance of this scenario, there was a possibility of reducing inequality; this is seen by the distance between the families of worse and better social status: it decreases again from 2003 to 2009.
Political programs implemented in 2003-2009, such as the "Bolsa Família" (Family Allowance), which operates in income redistribution, and "PROUNI" (acronym in Portuguese for Program University for All), which aims to expand the access to university degrees, may have influenced the overall increase in the range of higher education. However, variations in economic and political factors that occurred about two decades before the study also contributed to our findings, since it is a capital built from childhood of these young people. Thus, part of the persistent inequality and of immobility interfamily nowadays are understandable, due to the absence, until recently, of policies and programs to encourage income redistribution.
If we take age-period-cohort effects analyzed, we can see the adding contribution to the recent scenario as well. Young groups increased probability to start university. When partitioned, period effect in 2003-2009 was two times higher than prior period, even when we consider 6 versus 14 years, especially due to the public policies aimed at university access. These better results than those found in cohorts come from an expansion in secondary school degree. It all contributes with virtuous sum of effect we have detected.
A limitation of this study is that its findings are based on the premise of correct representation of cohorts in each survey. Nevertheless, the improvement in the paired parent-offspring condition, found either through more traditional methods of study or through this new model, indicates an accumulation of human capital related to education and health that enables and facilitates social advancement from generation to generation in
